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Chronic transverse sternal fracture. Role of CT scan and repair
by an alternative use of the Synthes-Titanium Sternal Fixation System®

F. MONACO, S. LENTINI, F. TANCREDI, M. SAVASTA, O. PERRONE?', M. MONACO?,

R. GAETA, B. MONDELLO', M. BARONE!'

SUMMARY: Chronic transverse sternum fracture. Role of CT scan
and repair by an alternative use of the Synthes-Titanium Sternal
Fixation System®.
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Chest wall fractures, including injuries of the sternum, usually heal
spontaneously without specific treatment. However sometimes, they need
surgical treatment. 10 treat these patients the selection criteria often are
subjectives in spite of many surgical devices for sternal osteosynthesis are
available nowadays. One of the most recent device is the Synthes-Tita-
nium Sternal Fixing System®, usually used to treat post-sternotomy debi-
scence.

We describe the case of a 67-year-old man with previous history of
chest trauma presenting to our institution with chronic transverse ster-
nal fracture. We describe the pre-operative study, stressing the particu-
lar role of the CT scan and a surgical approach by an alternative use of
the Synthes®.

RIASSUNTO: Frattura cronica sternale. Utilita della TC e
riparazione mediante un uso alternativo del sistema Synthes®.
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Le fratture della parete toracica, anche quelle coinvolgenti lo ster-
70, in genere guariscono spontaneamente senza un trattamento specifi-
co. Tuttavia, a volte & necessario un trattamento chirurgico diversifica-
to secondo le preferenze dell operarore, nonostante la disponibilita at-
tuale di alcuni dispositivi di sintesi sternale, tra cui il recente sistema di
fissaggio sternale al titanio Synthes®, usato prevalentemente per tratta-
re le deiscenze sternali post-sternotomia.

Descriviamo il caso di un paziente di 67 anni con pregresso trau-
ma toracico che si presentava alla nostra osservazione con una frattura
cronica traversa dello sterno. Nello studio pre-operatorio, un ruolo im-
portante ha avuto la ricostruzione tridimensionale con TC multistrato.
Descriviamo, infine, lapproccio chirurgico mediante un uso alternati-

vo del dispositivo di fissaggio.
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Introduction

Chest wall fractures, including injuries of the ster-
num, usually heal spontaneously without specific treat-
ment (1, 2).

To treat these patients the selection criteria can be
subjective, in spite of many surgical devices for sternal
osteosynthesis available nowadays. One of the most re-
cent devices is the Synthes-Titanium Sternal Fixing Sy-
stem®, usually used to treat post-sternotomy dehiscence.

In a patient with chronic transversal sternal fractu-
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re we used this new system, but in a different way than
proposed by the manufacturer and usually performed.

Case report

We present the case of a 67-year-old man with previous history
of chest trauma due to car accident four months before. The pa-
tient complains of chest pain and dyspnoea. Chest X-ray and CT
scan (Siemens Somatom Definition Dual Source CT Scan®) showed
a complete transverse sternal fracture with pseudo arthrosy of the
stumps (Fig. 1). The patient was therefore scheduled for surgery.

Under general anaesthesia a 12 cm incision was done along on
the middle sternal line and the bone was exposed (Fig. 2). A com-
plete chronic transverse sternal fracture was identified in the upper
part of the sternum body. After curettage of the two stumps, at the
beginning we thought to perform a middle sternotomy of the lower
part of the sternum up to the fracture line, and then to fix the bo-
ne with sternal wires. We decided instead to use the Synthes®. With
the help of CT scan, we calculated the thickness of the sternum (12
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Fig. 1 - CT scan. Dual source image shows complete transverse sternal frac-
ture with two lines of pseudoarthrosis of the stumps.

mm), then we inserted two fourteen-hole plaques by the mean of six
12 mm screws on each side (Fig. 3). The plaques were inserted in a
longitudinal fashion, and not transversally as suggested by the ma-
nufacturer and as usual in sternal reconstruction. A 1,5 cm space was
left between two plaques. The titanium plaques were modelled using
a particular instrument supplied by the manufacturer, in the way to
follow exactly the angle between the manubrium and the body of the
sternum.

The patient was discharged on the third postoperative day. A
one month and three months later follow-up, the sternum has hea-
led completely, with chest stability during breathing. The patient re-
mains asymptomatic.

Discussion

Chest wall fractures, including injuries of the ster-
num, usually heal spontaneously without specific treat-
ment (1-3). Sternal fractures represent a major risk of
pulmonary stasis and respiratory infections caused by im-
paired thoracic cage motion. Chronic sternal fracture
(non-union) is usually reported after median sternotomy,
but rarely after blunt chest trauma. An accurate diagnosis
through imaging is important, to provide the better treat-
ment in patients with sternal lesions (4, 5).

We used Siemens Somatom Definition Dual Sour-
ce CT Scan® to study this patient with cronic transver-
se sternal fracture. Sternal volume-rendering shows frac-
ture details and guide the surgical procedure oriented
to the sternum morphology. In our patient CT was use-
ful to determine the thickness of the bone. The morpho-
logical data, detected by “volume-rendering” imaging
scans, allow to choose the proper surgical procedure to
perform full sternal morphallaxis.
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Fig. 3 - Surgical treatment with two titanium plaques vertically fixed and mo-
deled on the sternum to obtain sternal osteosynthesis and simultaneously to
preserve the middle line for possible future sternotomy.

Different surgical approaches may be used for ster-
nal repair (6-8). Selection criteria can be subjective, and
many surgical devices for sternal osteosynthesis are avai-
lable nowadays (9-11). The Synthes® provides stable in-
ternal fixation of the sternum for primary or secondary
closure and repair, and is particularly useful following
debridement of the sternum, or when sternal bone qua-
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lity is insufficient for titanium flexible plaques and
screws. Titanium plating system device is preferred to
achieve better results in terms of stability and model-
ling.

The titanium plaques of the Synthes® are usually used
for dehiscence after median sternotomy for cardiac sur-
gery. They are usually positioned transversally and
screwed on the costal cartilages to approximate the two
sides of the chest wall. Instead of the conventional use,
in our patient the two plaques were adapted in a verti-
cal position (Fig. 3), and a 1,5 cm free space was left
between. Them, this free space can be used to perform
a possible future sternotomy. The advantage of the ti-
tanium plaques is also the possibility to model them on
the chest anatomy. In our patient, we modelled the sha-
pe of the two plaques on the morphology of the angle
between sternum body and manubrium, giving adhe-
rence of the plaques to the bone.
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